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Introduction
Colby has just built a new biomass plant, and is committed to sourcing the wood from no more than 50 miles away. The plant is expected to need 22,000 tons of biomass annually. The question we chose to investigate is
how much biomass is available within 50 miles, and whether Colby’s biomass use will have an impact on the surrounding forests. To quantify this, a GIS analysis was carried out using land cover and woodlots data. The 50mile distance was measured in two ways: a radius from Colby and using roads.

Methods
Analyses were performed using ArcGIS 10, and data on land cover, woodlots, and roads were obtained from the Maine Office of GIS. We first clipped the land cover and woodlot data to a 50-mile radius of Colby’s steam
plant (Figures 1, 2). The land cover was then summed, to obtain total acreage for each forest type (see Figure 1 for types), and was clipped a second time to the extent of the clipped woodlot layer polygons (Figure 3).
These two layers were spatially joined. A network analysis was conducted on the roads layer, and a one-mile buffer was established around the resulting roads network. This served as an estimate of the extent to which
logging roads branch off from public roads into woodlots. We then used the buffer data and an intersect analysis tool to model the acres of woodlots accessible within 50 miles, by roads, of Colby’s steam plant (Figure 4).
To calculate biomass, land area was summed up for the two sets of spatially joined woodlot and land cover data. Regenerating and clear-cut forests were excluded from calculations under the assumption that the trees are
not available for harvesting. To account for the generalized qualifications that classified certain forest types as either light partial cut (forest where > 50% of the over-story remains) or heavy partial cut (forest where < 50%
of the over-story remains), we calculated minimum and maximum percentages of forest cover to give a range. Total acreage of non-industrial forest was then calculated for this range, multiplying by a factor of 1/3 to
account for the amount of non-industrial acres actually used for timber harvesting (U.S. Forest Service 2003). In any given acre, there are 28 tons of wood harvested over 20 years (Thom Dodd, personal communication).
The revised total acreage (industrial and non-industrial) was thus modified to account for the amount of wood available for harvesting in any given year. Over two-thirds of this is used for lumber and paper, leaving only
the top third of each tree for woodchips to be used as fuel in the plant. The new total amount of wood available for harvesting was therefore divided by three, to provide an estimate of the amount of wood available for
biomass chips (Gus Libby, personal communication). We then used this estimate to calculate a range of values for the percentage of available biomass supply used by the College in a given year.

Results

Discussion

Our analysis found that within a 50-mile radius of Colby, there is over 1
million tons of available biomass fuel. Colby would use only 1.5% of that to
power the steam plant. Focusing on wood from just woodlots within the
50-mile radius gives 200,000 tons of potential fuel. Of this total, Colby
would use just over 10% in any given year. Narrowing the focus area to just
woodlots within a 50-mile driving distance from Colby gives half of that
amount, about 100,000 tons of biomass. In this scenario, Colby would
about 20% of that total for fuel.

Conclusions

The most interesting finding is that there is enough biomass in the
surrounding area to sustain Colby’s biomass plant. In our analysis,
even using the most restricted estimate of acreage available for
harvest would leave approximately 80% of potential biomass fuel in
the forest every year. The data is given in ranges because of estimates
on what percentage of trees remains in light partial cut and heavy
partial cut areas.

We used ArcGIS to calculate the amount of biomass within
50 miles of Colby, and the percentage of this total that we
predict the Colby biomass plant will use for fuel in one year.
1. Using a roads network to measure the 50 miles from
Colby gives half of the amount of biomass as measuring
with a 50-mile radius.
2. Our calculations estimate that Colby will likely use 1020% of the amount of biomass fuel within a 50-mile
distance in any given year.
3. We were not able to get accurate data on regrowth rates
of forests, so the impact of the biomass harvesting still
remains unclear. This would be an interesting question
for further investigation.

Table 1: Available Biomass Based on Focus Area
Area of Focus
In a 50 mile circle around
Colby
In woodlots in 50 mile
circle around Colby
In woodlots 50 miles
from Colby on roads

Acres of
Forested
Land

Tons of Wood that Could Tons of Wood Used for Biomass
be Harvested per Acre
(Not for Lumber or Paper)
per Year
per Acre per Year

Percent Used by
Colby in Any
Given Year

3,442,188

4,433,470 - 4,733,625

1,477,823 - 1,577,755

1.4% - 1.5%

530,221

558,430 - 651,793

186,143 - 217,264

10.1% - 11.8 %

278,722

291,509 - 348,720

97,169 - 116,240
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18.9% - 22.7%

These estimates are based on several assumptions that could have
potentially impacted the data. This analysis, because it uses land
cover data from 2004, is based on the assumption that no major
changes in forest types have occurred within the past eight years. The
roads network used in the analysis only includes public roads, yet it is
possible that some private roads are used for logging purposes as
well. To account for this, we gave the roads network a one-mile buffer
to account for smaller roads potentially connecting the woodlots to
public roads. Additionally, the estimate that one-third of each tree left
over for biomass may be too high, as it is based on height, where the
tons of wood is a measure of weight, and trees do not have an equal
distribution of weight by height.
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